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A study on the reduction of design variables for injection mold
cooling system optimization

J. H. Choj, J. S. Tae and B. O. Rhee

Abstract

The cooling system optimization for injection molds was studied with a response surface method in the previous
research. It took so much time to find an optimum solution for a large product due to an extensive amount of calculation
time for the CAE analysis. In order to use the optimization technique in the actual design process, the calculation time
should be much reduced. In this study, we tried to reduce the number of design variables with the concept of the close
relationship between the depth and the distance of cooling channels. The optimum ratio of the distance to the depth of
cooling channels for a 2-dimensional problem was 2.0 so that the optimum ratio was again sought out for 4 industrial
products. The major cooling effect of the injection molds for large products rely on baffle tubes. The optimum ratio of the
distance to the depth for baffle tubes was 2.0 for the large products. The result enables us to reduce the number of the
design variables by half in the cooling system optimization problem.
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Fig. 1 Simple plane model
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Table 1. Calculation of cooling time of 4 products
Product A B C D
Maximum
Thickness(mm)

3.5 3.7 2.7 3.2

Cooling

2 . 29. .
Time(s) 48 53.5 9.7 1 40.7
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Fig. 2 Example shape of the product tested for the
optimization
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Fig. 3 Schematic of baffle tube and cooling channel
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Table 2. Result of CAE with 2 variables
CDS BDS CDhpP BDP | Dev.
A 66 60 30 30 4.1
B 120 60 30 30 3.7
C 60 60 30 30 5.3
D 60 60 30 30 3.1
Table 3. Result of CAE with 4 variables
CDS BDS CcDP BDP | Dev.
A 90 60 35 .30 4.1
B 120 60 30 30 3.7
C 60 80 90 30 54
D 81 90 52 30 4.0
5.0 -
5.5 4
5.0 -
454
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35 -
3.0 -
2.5
| ——two variables —J— four variables
2.0 L 1 ! L
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Fig. 4 Comparison of 2 CAE results with 2 and 4

variables
Table 2. = 2709] HAESFE HME& 3 2
o]t} Table 3. & Z|EA T2, 3] o] 47) 2] *pi

AR M-S 8 Aot Fza A oA
Fo5H FEHv HAAAHQL TEHA dev. 7} 2
e ARz e S e 7o) HAA

2 AL L o Z ol Ux ¥E= AL

g+ 9
el WEE ANE sl A Feos



;AL W= Zole A9 w7} 128 Y&
i 3 3xY 2o HLg
22, 81Ew] 2, BE A

Z27E Eod A= Hdy

gu] 4, wjEy] 2, CE Ady] 2, W Ey] 2, D= A
dn] 2, 8] 38] 22 HtH oz Zojol 7HA 9] w)
7b 12 AEE $7 "o AL &l 2 99
o}

A B 229 AS Agnurl 22 §A HA J=
A7 EAG Y ol: WEAEY FgaH
o] =] FY7t "R ol g
A7 Ugan E 4 9ok oA e uf )
of B¢ dzsjA e} Axte] digt I} Fot
A Zoleh WA dig vzt 122 KA HRle
v Agule J¥EsE @) wifel 2 ghol okt
A W\HE 4 Jrie Aol

AAZ HSEAL Ve $AAe 3]
of A Minitabo.Z AAHT Fo)A HAE
g ¥ FIAnh olAE pP-AFolgtm XA
= P-A5 AAWES Ado] g dPLE
At U2 Adgho] 0.058s R A4
29 ol YRty oz foido] "ol
stk Agnigts AAES dish p-HFo] A
22 037, E’_%‘_S 09308 §ojA o]
A Aog A 4 o el Hgdn) g
+ 29 Fkol FAZF HA golx Azlo] o
Frrt FS Aolgl #ddstm wjZn|e u
FR e Aol da) FoEL ‘:“”D}.

wjEuje] A %

SA A HA Foglong Hyex
EE B8A A At 339 AA AFd=
HgH £ &L A

2 AAMS At

o] dASA #

2 HAT 5 gl Ao

B
o

é
—{o
mE s

p

%
Lok ook 2 o oo

fdo

3432 E 5oz A7
A3 dzraEe] ol HF, siEde] zole} b
AL Ztzt W4z HAstn e REUHS o)L

- 364 -

2,

)

1

2,

bo[r

o

S

Ol

o, 3
2

i =
o #5 ABHL
Mg g, WEe) Zolo] ta 1A WE W)
Zulz 2474 39e sn A iR WS
N5E FaAAA AZHY Al ZE4E &

o)X AEFH

e | =2
g 2242 5 9E A4S HUSAT,

oL
i)
B
bl
oty
1l
° 4o
1
N
g
&

A7 A4 AARYL FEAY AT
5 AFPHAYe Aoz AYHACH

[1] Ji-Zhao Liang, 2002, An Optimal Design of Cooling
System for Injection Mold, Polym-Plast. Technol.
Eng., Vol. 41, No. 2, pp. 261~271

2] FR2, 2007, “AETF FA4s = HHAEA

At B¢ A7, ofFiEa, FH=F(H
AH

B] AET, 2008, “AA AFZEE AT AIEEF
‘%7‘51% g 2 5 "4-?” ofFistal, ot
=E(AAD

[4] G Menges, W. Michaeli, P. Mohren, 2001, How to
make Injection Molds, HANSER, pp. 271~308

[5] D. M. Zarkdas, M. Xanthos, 2003, Prediction of
cooling time in injection molding, Advances in
Polymer Technology, Vol. 22, No. 3, pp. 188~208

ol .
2



